I N T R O D U C T I O N
Globally, chronic kidney disease (CKD) affects >10% of the world's population and this increases to 50% in high-risk subpopulations such as people with hypertension and diabetes [1] . The CKD mortality rate nearly doubled as a cause of death between 1990 and 2010 worldwide, and was number 18th in the mortality list in 2010 [2] . This increase is attributed to a worldwide increase in other leading chronic diseases such as diabetes, obesity and hypertension that escalate the risk of CKD [1, 3, 4] . Other factors such as unhealthy diet and low physical activity have also been linked to the increasing prevalence of CKD [5] . CKD is a major burden in sub-Saharan Africa (SSA), with an estimated overall prevalence of 13.9% based on a systematic literature review of 21 medium-quality and high-quality studies [6] . The high prevalence of CKD in SSA reflects the accelerating incidence of hypertension [7] and type 2 diabetes mellitus in most parts of the sub-region [8] , alongside high rates of infectious diseases [9] . The high prevalence of CKD is partly attributed to poor control of major CKD risk factors, especially hypertension and diabetes mainly due to lack of access to quality primary health services, delayed health-seeking behaviour and the use of traditional herbal medicine to treat these diseases [10, 11] .
The growing burden of CKD in SSA is imposing human suffering and high economic burden on the African continent in several respects, including high morbidity and mortality rates, low life expectancy, poor quality of life and overburdening health care costs [12] . Current projections show that none of the 54 countries will be able to afford the cost of medical care associated with predialysis (estimated to be US$2500-$20 000 per patient annually) for SSA [11, 13] .
Some studies suggest that SSA migrants in Europe have a higher CKD prevalence compared with their host European populations, e.g. in the UK and the Netherlands [14] [15] [16] . The high prevalence of CKD among SSA migrant populations has been hypothesized to be due to the high prevalence of diabetes and hypertension as a result of migration-related lifestyle changes, poor access to quality health care, low health literacy [17, 18] and genetic predispositions [11] . Although the prevalence of CKD is higher in SSA migrants than in the European host populations, available data seem to suggest that the prevalence rates are lower than what are observed in most African countries. For example, in the Healthy Life in an Urban Setting (HELIUS) study, the prevalence of CKD among Ghanaian migrants (7.3%) [16] was lower than the estimated CKD prevalence in SSA (13.9%) [6] . Reasons for these differences are unclear. However, given the fact that the major risk factors for CKD such as hypertension and diabetes have been shown to be higher among SSA migrants than their non-migrant compatriots living in SSA, it is expected that CKD prevalence would be higher in SSA migrants than in non-migrants [19] [20] [21] . Furthermore, evidence suggests important differences in conventional risk factors for CKD such as hypertension and diabetes among similar populations living in different European countries. It is unclear whether such differences are observed for CKD among similar migrant groups living in different European countries [22, 23] . Additionally, evidence suggests a significant variability in the causes of kidney diseases among the various ethnic groups [24] . Hypertensive nephropathy, for example, has been shown to be the most common cause of endstage kidney disease among African Americans, whereas diabetic nephropathy is the most common cause of end-stage kidney disease in other ethnic groups in the USA [24] . It is unclear whether such variability exists among SSA migrants and non-migrants in SSA. Moreover, studies using the current definition of CKD based on Kidney Disease: Improving Global Outcomes (KDIGO) classification are lacking in SSA. Reliable information on the prevalence of CKD and its determinants among SSA migrants and their non-migrant peers in SSA is needed for effective public health prevention and clinical management of CKD, and to shed light on the potential role of migration on CKD. It is clear that a reliable comparison of prevalence rates needs data of similar quality from both sub-regions.
We therefore assessed the prevalence of CKD among homogenous SSA population (Ghanaians) residing in rural and urban Ghana and in three European cities, and whether the observed differences are explained by conventional risk factors [diabetes, hypertension, obesity, hypercholesterolaemia, smoking, physical activity and socio-economic status (SES)] of CKD using a more recent and acceptable definition of CKD by KDIGO. We further investigated the prevalence difference separately between Amsterdam, London and Berlin, and for rural and urban Ghana, and whether the observed differences are explained by conventional risk factors of CKD. Furthermore, we investigated whether the prevalence of CKD varied among individuals with hypertension and diabetes compared with individuals without these conditions.
M A T E R I A L S A N D M E T H O D S

Study population and study design
For this analysis, data from Research on Obesity & Diabetes among African Migrants (RODAM), a multi-centre crosssectional study, were used. The rationale, conceptual framework, design and methodology of the RODAM study have been described in detail elsewhere [16, 19] . Briefly, the study was conducted from 2012 to 2015 and it comprised of Ghanaians aged 25-70 years living in rural and urban Ghana as well as in three European cities, namely Amsterdam, Berlin and London. Data collection for the study was standardized across all sites. Ethics committees approved the study across all sites (Ghana, the Netherlands, Germany and the UK) before data collection commenced. Written informed consent was obtained from each participant prior to enrollment in the study.
In Ghana, participants were randomly drawn from a list of 30 enumeration areas in the Ashanti region based on the 2010 population census. These enumeration areas came from two purposively selected urban cities (Kumasi and Obuasi) and 15 randomly selected rural communities in the region. Ghanaian participants in Amsterdam were randomly drawn from the Municipal Health register. This register holds data on country of birth of citizens and their parents, thus allowing for sampling based on the Dutch standard indicator for ethnic origin. London lacked a population register for migrant groups. As a result, Ghanaian organizations served as sampling frame for the study. Lists of these organizations were obtained from the Ghanaian Embassy and the Association of Ghanaian Churches in the UK in the boroughs known to have the greatest concentration of Ghanaians. Members were selected from the lists of all members of these organizations. In Berlin, the registration office of the federal state of Berlin provided a list of Ghanaian individuals in Berlin but this resulted in low response rate. As a result of this, a change was made to use lists of Ghanaian churches and organizations as the sampling frame. Across all sites in Europe, all selected participants were sent a written invitation combined with written information (information sheet) regarding the study and a response card. The participants were contacted by phone to the schedule date and location of the interview with a trained research assistant or opt for the self-administration of the paper questionnaire or digital online version depending on the preference of the participant. After the completion of the questionnaire, a date for physical examination was then scheduled after a positive response. The participants were instructed to fast from 10.00 p.m. the night before the physical examination.
The response rate was 76% in rural Ghana and 74% in urban Ghana. In London, of those individuals who were registered in the various Ghanaian organizations and were invited, 75% agreed and participated in the study, while in Berlin, this figure was 68%, and 53% in Amsterdam. For the current study, 5898 participants with data available on both questionnaire data and physical measurements were used. Individuals who were outside the age range of 25-70 years (n ¼ 239) were excluded because not all the study sites had individuals outside this age range. We further excluded individuals with no data on CKD and all other indicators (n ¼ 52), resulting in a data set of 5607 participants for analysis. This comprised 1465 Ghanaian participants in Amsterdam, 577 Berlin, 1041 London, 1445 urban Ghana and 1079 rural Ghana (Supplementary data, Figure S1 ).
Measurements
For this analysis, information on demographics, education level and lifestyle factors (smoking and physical activity) were obtained by questionnaire. Across all sites, physical examinations were performed with validated devices according to standardized operational procedures. Weight was measured in light clothing and without shoes with SECA 877 scales to the nearest 0.1 kg. Height was measured without shoes with a portable stadiometer (SECA 217) to the nearest 0.1 cm. Body mass index (BMI) was calculated as weight (kg) divided by height squared (m 2 ). Overweight was defined as BMI of !25 to <30 kg/m 2 and obesity as BMI !30 kg/m 2 [25] . Waist circumference was measured in centimetre at the midpoint between the lower rib and the upper margin of the iliac crest. The same assessor was used for each participant in measuring all anthropometrics and each was measured twice; the average of the two measurements was used for analyses. Blood pressure (BP) was measured three times using a validated semi-automated device (The Microlife WatchBP home) with appropriate cuffs in a sitting position after at least 5 min rest. The mean of the last two BP measurements was used in the analyses. Hypertension was defined as systolic BP !140 mmHg and/or diastolic BP !90 mmHg, and/ or being on antihypertensive medication treatment, and/or selfreported hypertension. Trained research assistants in all sites collected fasting venous blood samples. All the blood samples were processed and aliquoted immediately (within 1 h to a maximum of 3 h of the vena puncture) after collection according to standard operation procedures, and then temporarily stored at the local research location at À20 C. The separated samples were then transported to the local research centres' laboratories, where they were checked, registered and stored at À80
C. To avoid intra-laboratory variability, the stored blood samples from the local research centres were transported to Berlin, Germany for biochemical analyses. Fasting plasma glucose concentration was measured using an enzymatic method (hexokinase). Type 2 diabetes was defined according to the World Health Organization diagnostic criteria (fasting glucose !7.0 mmol/L, and/or current use of medication prescribed to treat diabetes, and/or self-reported diabetes) [26] . Concentration of total cholesterol was assessed using colorimetric test kits. All biochemical analyses were performed using an ABX Pentra 400 Chemistry Analyzer (ABX Pentra; Horiba ABX, Germany). Hypercholesterolaemia was defined as total cholesterol level !6.22 mmol/L. Serum creatinine concentration (in lmol/L) was determined by a kinetic colorimetric spectrophotometric isotope dilution mass spectrometry calibration method (Roche Diagnostics). Extensive quality checks were done inclusive of blinded serial measurements.
Determination of CKD
Participants were asked to bring an early morning urine sample for the analyses of albuminuria and creatinine levels. Urinary albumin concentration (in mg/L) was measured by an immunochemical turbidimetric method (Roche Diagnostics). Urinary creatinine concentration (in lmol/L) was measured by a kinetic spectrophotometric method (Roche Diagnostics). Estimated glomerular filtration rate (eGFR) was calculated using the CKDEPI (CKD Epidemiology Collaboration) creatinine equation [27] . Urinary albumin-creatinine ratio (ACR; expressed in mg/g) was calculated by taking the ratio between urinary albumin and urinary creatinine. eGFR and albuminuria were categorized according to the 2012 KDIGO classification [28] . eGFR was categorized as follows: G1, !90 mL/min/ (severely decreased); and G5, <15 mL/min/1.73 m 2 (kidney failure). Albuminuria categories were derived from ACR and were as follows: A1, <3 mg/mmol (normal to mildly increased); A2, 3-30 mg/mmol (moderately increased); and A3, >30 mg/mmol (severely increased). CKD status was categorized according to severity of kidney disease (green, low risk; yellow, moderately increased risk; orange, high risk; and red, very high risk) using the combination of eGFR (G1-G5) and albuminuria (A1-A3) levels defined by the 2012 KDIGO guideline (Supplementary data, Figure S2 ) [29] . Due to the small number of participants in the very high-risk category of CKD (n ¼ 27), the high-and very high-risk groups were combined. Reduced eGFR was defined as eGFR <60 mL/min/1.73 m 2 . Because of the small number of participants in the severely increased albuminuria category (A3, n ¼ 62), we defined albuminuria as ACR !3 mg/ mmol by combining the moderately increased (A2) and severely increased (A3) categories.
Statistical analysis
Participants' characteristics were expressed as absolute numbers and percentages for categorical variables and means and standard deviations for continuous variables. Odds ratios (ORs) and their corresponding 95% confidence intervals (CIs) were estimated by means of logistic regression analyses to study odds of albuminuria (ACR >3 mg/mmol, A2-A3, moderately to severely increased albuminuria), reduced kidney function (eGFR <60 mL/min/1.73 m 2 , G3-G5 moderately to severely decreased kidney function) and increased CKD risk (high and very high CKD risk), with adjustments for covariates [30] . Three models were used to examine the data. Model 1 was unadjusted, model 2 was adjusted for age and sex, and in model 3, we additionally adjusted for conventional risk factors of CKD including BMI, hypertension, diabetes, hypercholesterolaemia, smoking, physical activity and SES (level of education) [31] [32] [33] . The analyses were performed for the total population (all sites using Ghana as reference), and separately for three European sites using Berlin as reference, and separately for Ghana sites using urban Ghana as reference category because of interactions between hypertension, diabetes and sites. These reference categories were chosen because of the higher prevalence rates in these sites (P < 0.05). Because hypertension and diabetes tend to co-exist, in the model examining hypertension, we adjusted for diabetes, and in the model examining diabetes, we adjusted for hypertension, respectively. All analyses were performed using STATA, version 13.0 (StataCorp LP).
R E S U L T S
Characteristics of study participants are shown in Table 1 . Ghanaians living in Berlin were younger than Ghanaians living in Amsterdam, London, and rural and urban Ghana. There were more females than males in all sites except for Berlin. Ghanaians living in Europe were generally more educated than those living in Ghana. Among European sites, Ghanaians living in London were more educated than those living in Amsterdam. More than half of Ghanaians living in rural Ghana had no formal education. Ghanaian residents living in London were more obese compared with the other sites. Length of stay in Europe was fairly similar across the three sites. Almost all Ghanaians living in the three European cities were first generation migrants. Ghanaians resident in Berlin were more likely to smoke compared with their compatriots living in the other sites, while Ghanaian residents in Amsterdam were more physically active compared with their compatriots living in the other sites. Hypercholesterolaemia was more prevalent in urban Ghana compared with those living in the other sites. Type 2 diabetes and hypertension were more prevalent among Ghanaians living in Europe compared with those living in Ghana. Figure 1 shows CKD prevalence across all sites. CKD prevalence was higher in Ghanaians living in Ghana compared with their migrant peers in Europe. Ghanaians living in rural Ghana had higher prevalence of very high CKD risk (red), while those in urban Ghana had higher prevalence of high CKD risk (orange) compared with their compatriots living in the other sites. The prevalence of CKD was particularly marked among Ghanaians with diabetes living in rural (37%) or urban Ghana (31%) and Berlin (21%) compared with those living in London (15%) and Amsterdam (13%) (Figure 2) . The difference in CKD prevalence among non-diabetes participants was small, ranging from 8% in Amsterdam to 12% in urban Ghana. Similar patterns were observed for hypertensives with Ghanaians living in rural Ghana (24.8%), urban Ghana (25.3%) and Berlin (18.3%) having higher prevalence rates of CKD than their Ghanaian counterparts living in Amsterdam (11.6%) and London (13.4%) (Figure 3) .
When Ghanaians living in Ghana were compared with their migrant peers in Europe (Table 2) , the unadjusted and the agesex-adjusted odds of CKD were lower in the migrants than in those living in Ghana. The difference attenuated slightly after additionally adjusting for conventional risk factors of CKD, but the lower odds remained statistically significant. Among individuals with diabetes and hypertension (Table 3) , the odds of CKD were markedly low among Ghanaians living in Europe compared with those living in Ghana even after adjustment for conventional risk factors. No such differences were observed among individuals with no hypertension and diabetes. Among hypertension and diabetes individuals in Ghana, we observed no significant differences between rural and urban Ghanaians except for the lower odds of albuminuria among rural Ghanaian individuals with hypertension compared with their urban peers after adjustment for age and sex (Supplementary data, Table S1 ). This difference, however, was no longer Data are presented as mean 6 standard deviation or n (%). n, number of respondents; G1, normal to high kidney function; G2, mildly decreased kidney function; G3a, mildly to moderately decreased kidney function; G3b, moderately to severely decreased kidney function; G4, severely decreased kidney function; G5, kidney failure; ACR, albumin-creatinine ratio; A1, normal to mildly increased albuminuria; A2, moderately increased albuminuria; A3, severely increased albuminuria; CKD: chronic kidney disease. statistically significant after further adjustment for conventional risk factors for CKD. Table 4 presents the ORs of CKD for Ghanaians living in Amsterdam and London compared with Ghanaians living in Berlin. The age-sex-adjusted odds of albuminuria and CKD were significantly lower in Ghanaians living in Amsterdam compared with those living in Berlin, with the difference in albuminuria still remaining significant after further adjustments for conventional risk factors. Ghanaians living in London had lower odds of albuminuria and CKD compared with those living in Berlin, but these differences were non-statistically significant. The odds of reduced eGFR did not differ between the sites. Age-sex-adjusted odds of albuminuria and CKD were significantly lower in rural Ghanaians than in urban Ghanaians. The difference in CKD was no longer statistically significant after adjustment for conventional risk factors. However, the difference in albuminuria remained after adjustment for conventional risk factors.
D I S C U S S I O N
Key findings
Our study findings show higher prevalence of CKD among Ghanaians living in Ghana than Ghanaian migrants living in Europe. CKD prevalence was markedly high among Ghanaians with hypertension and diabetes, particularly among Ghanaian residents in rural and urban Ghana and Berlin. These differences were not accounted for by a higher prevalence of conventional risk factors of CKD. Among Ghanaians living in Europe, the odds of albuminuria and CKD were lower in those living in Amsterdam compared with Berlin, but similar between London and Berlin. The difference between Amsterdam and Berlin was accounted for by conventional risk factors for CKD. Among Ghanaians living in Ghana, the odds of albuminuria and CKD were lower in those living in rural Ghana compared with urban Ghana. The differences in CKD between rural and urban Ghana was accounted for by conventional risk factors for CKD.
Discussion of key findings
CKD among Ghanaian migrants and their native population. Existing studies comparing SSA populations and their migrants on CKD prevalence are lacking. Our study shows higher rates of CKD, albuminuria and reduced eGFR among Ghanaians living in Ghana compared with their migrant peers living in Europe independent of conventional risk factors of CKD. This finding contrasts with other studies conducted among other populations [1, 3, 4, 7, 8] . The explanation for this finding is unclear, but several factors may play a role. Treatment of hypertension and diabetes have been shown to be lower in rural and urban Ghana compared with in Ghanaian migrants in Europe, and control rates were lower in migrants than non-migrants, especially in migrant men [34] . The very low treatment rates of hypertension and diabetes among nonmigrant Ghanaians may contribute to the higher prevalence of CKD among rural and urban Ghanaians. In both hypertensives and diabetics, CKD prevalence was remarkably high in Ghanaians living in Ghana compared with Ghanaian migrant compatriots living in Europe. In contrast, non-diabetic and non-hypertensive individuals did not show marked differences in CKD prevalence between Ghanaians living in Ghana and Europe. Untreated hypertension results in intraglomerular pressure and impairment of glomerular filtration [35, 36] . Other factors that may account for the higher prevalence of CKD among Ghanaians living in Ghana could be the high rates of infections such as hepatitis B virus infection and acute glomerulonephritis [37] , lack of access to quality health care, late presentation to the hospital and limited capacity of health workers [38] . For example, it is now well established that tuberculosis can affect the kidney more insidiously than previously thought [37] . Kidney disease associated with hepatitis B virus infection most commonly occurs in endemic areas, particularly when infection occurs during infancy and early childhood, which increases the probability of becoming a chronic carrier [39] . Sepsis and pyelonephritis, which is very common in Ghana according to unpublished autopsy reports, characterize acute kidney injury and predict higher morbidity and mortality through CKD [40] . Illegal gold mining is endemic in and around the rural and urban communities used in this study. The use of illegal methods in mining gold on rivers in this community has polluted these water bodies that serve as their primary source of drinking water [41] . Exposure to potentially toxic agents through these practices over a long period of time may account for the higher prevalence of renal impairment and acute kidney injury leading to CKD among Ghanaians living in Ghana [41] . Furthermore, the persistent use of herbal medicine to treat chronic diseases such as hypertension and diabetes in Ghana may also contribute to the higher prevalence of CKD in Ghana compared with their migrant peers in Europe. About 80% of the SSA population, including Ghanaians, use herbal or traditional medicines for treating hypertension and diabetes, which have been reported to be associated with about 35% of all new cases of acute kidney injury [42] . Some of these herbs, for example, Securidaca longepedunculata (African violet tree), Cape aloes and Euphorbia matabalensis are nephrotoxic [43, 44] . A recent study reported a prevalence of 70.3% use of herbal or traditional medicine among persons with CKD in Tanzania [45] .
Furthermore, the healthy immigrant effect may be a plausible reason for the relatively low rate of CKD among Ghanaian migrants compared with non-migrant Ghanaians [46] . However, our recent reports on the RODAM study show higher rates of diabetes and hypertension in Ghanaian migrants than in non-migrant Ghanaians [19, 34] , suggesting the healthy immigrant effect is unlikely to play a role in the observed difference in CKD between migrant and non-migrant Ghanaians. These findings highlight the need to identify the key specific potential factors driving the high burden of CKD in Ghana to assist prevention and clinical management efforts in order to reduce CKD and related complications.
CKD among rural and urban Ghanaians. Our study shows lower rates of albuminuria and CKD among rural Ghanaians compared with urban Ghanaians. Our findings are consistent with a recent study findings in Northern Tanzania, which found a significantly higher prevalence of CKD in urban Tanzania (15.2%) compared with rural Tanzania (2.0%) [47] . Our findings contrast with two recent studies [42, 48] that found no significant differences in CKD prevalence among rural and urban dwellers. The different patterns in rural and urban variation in CKD among the SSA populations are unclear, but may relate to differential risk factors among the SSA populations. The low prevalence of CKD among rural Ghanaians compared with their urban dwellers was mostly driven by the favourable conventional risk factors among rural Ghanaians. Rural Ghanaians in this study were less obese, had higher physical activity and lower prevalence of hypercholesterolaemia, diabetes and hypertension. The difference in CKD prevalence was abolished after adjustment for convention risk factors. This observation suggests that measures to improve conventional risk factors for CKD in urban centres in Ghana may help to reduce the rural and urban difference in CKD and related complications and calls for an urgent need for action to reduce the burden. This is highly relevant because CKD and related complication such as end-stage renal failure are difficult to manage in Ghana because of a lack of adequate capacity and resources.
CKD among European sites. CKD prevalence was higher in Ghanaians living in Berlin compared with those living in Amsterdam. These differences were mainly accounted for by conventional risk factors of CKD except for albuminuria. CKD prevalence was particularly marked among Berlin individuals with diabetes and hypertension compared with Amsterdam and London, which might reflect poorer access or control of these conditions in Berlin [34] . The patterns observed in this study among Ghanaians living in Europe follow that of the general population of the host countries. Specifically, a recent study reported a CKD prevalence of 5.9% in Germany and 4.8% in the Netherlands [49] . CKD prevalence is lower in the Netherlands than in the UK and this is consistent with results on Ghanaians living in both countries [49] . Also, it is worth noting that the prevalence rates of CKD among Ghanaian migrants in European countries were much higher than those of their host European populations [49] . For instance, whereas our study observed a CKD prevalence of 10.3% among Ghanaians in London, that of the general population was about 6% [50] . Our finding is also supported by a recent study by Agyemang et al. [51] , who reported a higher prevalence of CKD among Ghanaian migrants compared with the Dutch population. This finding seems to suggest that the context in which migrants live influences their health outcomes. Factors such as quality of health and access to health care may differ across the various sites and may account for some of the observed differences. Adequate hypertension control rate has been shown to be lower among Ghanaian migrants in Berlin than other European cities [34] . Interventions to improve conventional risk factors for CKD such as effective management of hypertension and diabetes especially among migrants in Berlin may help to reduce intra-European differences in the prevalence of CKD.
Strengths and limitations
The strength of our study lies in the use of a relatively homogenous multi-centred study population of Ghanaians. Secondly, the use of well-standardized study protocols across the various study sites also provides unique strength to our study. Our study also used all three categories of CKD definition (albuminuria, reduced eGFR and CKD risk) according to KDIGO 2012, which provides a more detailed information of CKD prevalence across all sites. Finally, the limitation of intra-laboratory variability was eliminated by using the same standard operating procedures in the same laboratory for running all samples across all sites. Our study was limited by a number of factors. First, the use of cross-sectional design prevented us from determining CKD progression and causality across all sites. Also, despite the use of the same methods of recruitment, the strategies had to be adapted to suit the local circumstances of the various sites. Ghanaian study participants in Amsterdam were drawn from the Amsterdam Municipal Population register, whereas London and Berlin participants were drawn mainly from Ghanaian organizations lists. It may well be that individuals who were not on the lists of these organizations differ in terms of socio-demographics, which might affect the representativeness of Ghanaian migrants in London and Berlin. Furthermore, the response rates varied across sites. In a non-response analysis, men were more likely than women to be non-respondents in all sites except for Berlin. In addition, the non-response analysis in Berlin showed that the distribution of respondents and non-respondents across Berlin city districts was fairly similar. Evidence also indicates that most Ghanaian migrants in Europe are affiliated with Ghanaian organizations [52] , indicating that members within these organizations may be representative of the Ghanaian population living in various European countries. Although a certain level of bias is likely, we consider it unlikely that the variations in CKD prevalence between European sites are considerably biased by the differences in sampling strategies. Furthermore, the lack of validated physical activity tool across all sites may have influenced our measure of physical activity. Ghanaian populations in the three European cities differed in this study. Furthermore, other unmeasured confounders such as quality of preventive services are likely to provide more insight into observed lower rates of CKD among migrants. Notwithstanding, the study provides novel and relevant findings on CKD burden among migrant and non-migrant Ghanaians.
C O N C L U S I O N
Our study findings show lower rates of CKD and albuminuria, and reduced eGFR among Ghanaians living in Europe compared with those living in SSA. Also, there were observed differences in the prevalence of CKD within the European sites, with Ghanaians living in Amsterdam having a lower prevalence compared with London and Berlin. Similar findings were observed among rural and urban Ghana, with rural Ghana having lower prevalence of CKD. CKD prevalence was particularly marked among hypertensive and diabetic Ghanaians living in Ghana. Conventional risk factors for CKD accounted for the differences between rural and urban Ghana, and Amsterdam and Berlin. This suggests that measures to improve these risk factors among urban Ghanaians and Berlin Ghanaians may help to reduce the high burden of CKD among these populations in Ghana and Europe. Conventional risk factors for CKD, however, did not account for the observed differences between Ghanaian migrants and non-migrants among those with diabetes and hypertension. Future studies should identify factors driving the observed differences between Ghanaian migrants and non-migrant Ghanaians to implement interventions to reduce the high burden of CKD, especially in urban Ghana.
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